comprised strains belonging to a further 188 different serotypes, none of which accounted for more than 1% of the total. In 1988 S typhimurium accounted for 24% of isolations, S enteritidis 57%, and S virchow 4%. The K, 1000; S, 500; T, 500. The approximate concentrations at which strains were designated resistant in strip-diffusion tests were as follows (mg/l): A, 20; C, 10; G, 10; K, 50; S, 10; T, 10. These concentrations were determined in relation to a panel of antibiotic resistant and antibiotic sensitive salmonellae whose minimum inhibitory concentrations had been previously determined using an agar dilution technique; this panel had been maintained in the culture collection of the Division of Enteric Pathogens. In agar testing the concentrations of antimicrobial drugs incorporated into the plates were as follows (mg/l): Su, 100; Tm, 2; Fu, 20; Nx, 40.
Results

INCIDENCE OF RESISTANCE
The incidence of resistance in 1981 and 1988 is summarised in table 1.
For S typhimurium, the overall percentages of resistant strains varied little, but the incidence of multiple resistance more than doubled from 5% in 1981 to 12% in 1988.
For S enteritidis, 15% of strains isolated in 1981 were drug resistant. Because of a dramatic upsurge in this serotype between the end of for drug resistance. Of those tested, the proportion with resistance was almost identical with that observed in 1981. Compared with S typhimurium and S virchow multiresistance remained rare in S enteritidis (less than 1%) and has not changed significantly since 1981. For S virchow, the overall incidence of resistance in 1988 was about four times greater than that observed in 1981 In S typhimurium there have been increases in the incidence of resistance to ampicillin, chloramphenicol, tetracyclines, trimethoprim and nalidixic acid. In particular, the incidence of ampicillin resistance has doubled. The incidence of resistance to streptomycin, sulphonamides, and tetracyclines has remained high in this serotype (more than 14%) and this has changed little over the eight year period. In contrast, the incidence of resistance to neomycin/kanamycin has dropped from about 6 0,, to 100 . Of particular note is the continuing low incidence of resistance to gentamicin and nalidixic acid (less than 1 % of the total). In S enteritidis, the incidence of resistance to ampicillin, streptomycin, and tetracyclines increased but, with the exception of furazolidone, resistance to Multiple drug resistance in salmonellae in England and Wales The most common patterns in strains of other serotypes were KSSuT and ACKSSuT in 1981, and ACSSuTTm and CKST in 1988. Serotypes in which these patterns were identified included S agona, S blockley, S heidelberg, S krefeld, S oranienberg and S Saintpaul.
Discussion
These results show that 32°0 of S typhimurium and 58%o of S virchow isolated from man in 1988 were resistant to at least one of the commonly used antimicrobial drugs. In contrast, only 1300 of S enteritidis were drug resistant. The results also show that the incidence of multiresistant S typhimurium has more than doubled since 1981 but has not changed in S enteritidis. Multiresistant strains have also noticeably increased in S virchow. This is of particular concern because S virchow has been reported to cause infections outside the intestine.89 Although the incidence of multiresistant strains has doubled in other serotypes, the overall level of multiresistance in 1988 was less than half of that in S typhimurium and in S virchow. In 1988 87% of S enteritidis strains were drug sensitive. Over 80% of infections were caused by phage type 4,7 and because the most strains of this phage type were drug sensitive, this is reflected in the low incidence of resistance in S enteritidis. The only resistances that increased significantly were to ampicillin, streptomycin, and tetracyclines. For the most part these increases were caused by the appearance and spread of a strain of S enteritidis phage type 24 resistant to these three antibiotics. '4 Over 500o of S virchow isolated in 1988 were resistant to furazolidone (MIC: > lOOmg/l).
One of the main food animal reservoirs of S virchow is poultry and the high incidence of furazolidone resistance may reflect the use of this drug or a related antimicrobial drug in chickens. Of strains isolated in 1988, 10% were multiresistant and the most common patterns were CSTTmFu and CSSuTTmFu. Almost all strains with these patterns belonged to PT19. This is phage type associated with poultry that has become more prevalent in man since 1986 (Rowe B, unpublished observations).
In 1981 multiresistant strains were recognised in only 23 of 188 serotypes other than S typhimurium, S enteritidis, and S virchow. In contrast, 43 of 184 serotypes identified in 1988 had multiresistant isolates. There have also been increases in the percentages of multiresistant strains in some of the more common serotypes. This has been particularly noticeable in S agona and S saintpaul, and also in S blockley, a serotype which has shown a three fold increase in incidence since 1981.
In England and Wales a comparison of blood and faecal salmonella isolates suggests that bloodstream infections occur in less than 2% of cases (Rowe B, unpublished observations). Nevertheless, although systemic salmonellosis is rare, the increasing incidence of salmonella strains with resistance to multiple combinations of commonly used therapeutic antibiotics may present problems in treatment. When choosing treatment before antimicrobial sensitivity results are available, a knowledge of the likelihood of multiple resistance may be useful.
